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Abstract 
Evidence regarding the validity of reaction time (RT) measures in deception research is 
mixed. One possible reason for this inconsistency is that structurally different RT paradigms 
have been used. The aim of this study was to experimentally investigate whether structural 
differences between RT tasks are related to how effective those tasks are for capturing deception. 
We achieved this aim by comparing the effectiveness of relevant and irrelevant stimulus-
response compatibility (SRC) tasks. We also investigated whether an intended but not yet 
completed mock crime could be assessed with both tasks. Results showed (1) a larger 
compatibility effect in the relevant SRC task compared to the irrelevant SRC task, (2) for both 
the completed and the intended crime. These results were replicated in a second experiment in 
which a semantic feature (instead of color) was used as critical response feature in the irrelevant 
SRC task. The findings support the idea that a structural analysis of deception tasks helps to 
identify RT measures that produce robust group effects, and that strong compatibility effects for 
both enacted crimes as well as merely intended crimes can be found with RT measures that are 
based on the manipulation of relevant SRC.  
 
 
Keywords: Stimulus-Response Compatibility; Reaction Times; Deception; Criminal Intent; 
Differentiation of Deception 
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1. Introduction 
 Reaction time (RT) measures are popular in psychological research, partly because they 
are cheap, quick and easy to apply. Unfortunately, when it comes to measuring deception
1
, the 
findings concerning the validity of RT measures are mixed. Some researchers have found 
negative or inconsistent results (e.g., Engelhard et al., 2003; Gronau et al. 2005), while others 
have found results supporting the validity of RT measures (e.g., Allen et al., 1992; Seymour et 
al., 2000; Verschuere et al., 2010). Verschuere and De Houwer (2011) argued that these 
inconsistencies might be related to differences in the structural characteristics of the used tasks. 
More specifically, they pointed out that some, but not all RT deception tasks involve a 
manipulation of stimulus-response compatibility (SRC). 
In SRC tasks, the compatibility between a feature of the stimulus and the response is 
manipulated over trials. On compatible trials, a stimulus feature is related to the correct response, 
whereas on incompatible trials, it is related to the incorrect response. This manipulation typically 
leads to a compatibility effect, such as shorter RTs and fewer errors in compatible compared to 
incompatible trials (De Houwer, 2003, 2011). A prototypical example of an SRC task is the 
(spatial) Simon task (Simon and Rudell, 1967; Simon, 1990). In this task, a colored stimulus is 
presented either on the left or on the right side of a computer screen. Participants are instructed to 
press a left or right button depending on the color of the stimulus. Although irrelevant for the 
task, RTs and errors are influenced by the spatial position of the stimulus, resulting in shorter 
RTs and fewer errors for button presses to stimuli presented on the same side (i.e., compatible 
trials) compared to button presses to stimuli on the opposite side (i.e., incompatible trials). 
                                                          
1
 Note that with ‘measuring deception’ we refer in a very broad sense to all methods that aim to detect or measure 
the truth about statements, facts, or someone’s involvement in an event. It does not necessarily mean that the task 
itself requires that participants have the aim to deceive. 
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In line with the taxonomy of Kornblum (Kornblum et al., 1990; Kornblum and Lee, 
1995), De Houwer (2003) distinguished between two types of SRC, depending upon whether the 
incompatibility involves a task-irrelevant or a task-relevant stimulus feature. In an irrelevant 
SRC task, such as the spatial Simon task described above, the incompatibility is related to a task-
irrelevant stimulus feature (i.e., spatial position) that does not need to be processed in order for 
the task to be performed (i.e., respond to color). In contrast, in a relevant SRC task the 
incompatibility is related to a task-relevant stimulus feature that always needs to be processed in 
order for the task to be performed. Extending the previous example of the spatial Simon task, 
participants may be instructed to respond not to the color, but directly to the spatial position of 
the stimulus. For instance, they could be asked to press the button on the same side as the 
stimulus in one block (i.e., compatible trials) and to press the button on the opposite side of the 
stimulus in another block (i.e., incompatible trials; Fitts and Seeger, 1953; Kornblum and Lee, 
1995). The task-relevant feature of the stimuli (i.e., spatial position) is then either compatible or 
incompatible with the to-be-emitted responses. In this kind of SRC task, it is also typical to 
observe shorter RTs and fewer errors for the compatible trials compared to the incompatible 
trials. 
Using this framework, Verschuere and De Houwer (2011) reviewed deception studies 
that used RTs. They found that the available paradigms could be classified as either those that 
did not manipulate SRC at all, or those that manipulated relevant SRC. Considering the wide use 
of irrelevant SRC tasks in many areas of psychology (e.g., the aforementioned Simon task or the 
Stroop task; Stroop, 1935; MacLeod, 1991), it is surprising that they did not find any studies 
using irrelevant SRC tasks in a deception context. Therefore, their conclusion that RT tasks that 
manipulate SRC produce robust and large effects was restricted to relevant SRC tasks. They 
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could only speculate about potential differences in the effectiveness of relevant and irrelevant 
SRC deception tasks. Hence, in our study, the primary objective was to experimentally 
investigate whether structural differences between RT tasks are related to how effective those 
tasks are when it comes to capturing deception. We achieved this aim by comparing the 
effectiveness of relevant and irrelevant SRC tasks. 
A secondary objective of the study was to extend deception research from past to 
intended behavior. Thus far, most research has focused on deception about already executed 
activities. Only recently have researchers started to examine the possibilities of detecting planned 
events. For instance, Agosta et al. (2011a) used the autobiographical Implicit Association Test 
(aIAT; Sartori et al., 2008), a RT task based on the manipulation of relevant SRC, to successfully 
distinguish between true and false intentions (e.g., ‘Tonight I plan to sleep in Padua’ vs. ‘Tonight 
I plan to sleep in Milan’). Few studies have addressed intended criminal behavior. For instance, 
Vrij et al. (2011) found that only one of two verbal indices of deception discriminated between 
true and false verbally reported intentions. Meijer et al. (2010) found that skin conductance 
allowed to detect concealed information in participants who intended to commit a mock crime, 
with accuracy paralleling that obtained in participants who actually committed the mock crime. 
Using ERPs, Meixner and Rosenfeld (2011) were able to detect knowledge about a planned 
mock terrorist attack. These findings suggest that intended criminal behavior can be detected, 
albeit probably to a lesser extent than actually executed behavior. 
In the current study, we used a RT paradigm based on the ‘Sheffield Lie Test’ (Spence et 
al., 2001), in which participants give speeded Yes/No answers to simple (mock crime-related) 
questions. We expected a compatibility effect in both a relevant as well as an irrelevant version 
of the same task, due to interference on incompatible trials between the response elicited by the 
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stimulus and the response required by the task (Hypothesis 1). Verschuere and De Houwer 
(2011) argued that the effects of an irrelevant deception SRC task might be smaller than those of 
a relevant SRC task, because participants might on some trials succeed in ignoring task-
irrelevant stimulus features (see also De Houwer, 2009). We therefore predicted bigger 
compatibility effects in our relevant SRC task compared to the irrelevant task (Hypothesis 2). 
We also implemented attention control trials, that is, trials on which participants were asked to 
repeat the question after it had disappeared from the screen. On the one hand, such trials should 
encourage participants to process the stimulus content in the irrelevant SRC task, which should 
in turn increase the chances of finding a compatibility effect in this task. On the other hand, the 
extent to which participants can repeat the questions can function as an indication of the level of 
stimulus processing in both tasks. As such, these trials allow us to test the idea that a possible 
difference in the effectiveness of the relevant and irrelevant SRC task in capturing the true 
answer to the questions is due to a difference in the extent to which the meaning of the stimuli is 
processed in both tasks. Finally, we expected significant compatibility effects for both the 
enacted as well as the intended mock crime (Hypothesis 3). 
2. Experiment 1 
2.1. Method 
2.1.1. Participants 
To obtain a sample of at least 20 participants, we invited 30 undergraduate students of 
Ghent University. Three participants canceled their appointment, and 27 students participated for 
partial fulfillment of course requirements. All provided written informed consent. Two 
participants were excluded from further data-analyses because they exceeded the mean error rate 
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per subject plus 2.5 standard deviations (M = 7.42 %, SD = 10.12). The mean age of the 
remaining 25 participants was 18.16 (SD = 1.07). Most participants (n = 19) were women. 
2.1.2. Mock crime procedure 
We used two different mock crimes in this experiment. The order of the mock crimes was 
counterbalanced across participants. The instructions (provided on paper) for the first mock 
crime were: ‘Leave the room, turn left and walk straight through until you reach a glass door. Go 
through that door, turn left and find the mail room of the department. Look for the post box of 
professor (…)2 and steal a CD-ROM with exam questions that was left there.’ The instructions 
for the second mock crime were: ‘Leave the room, turn left and walk straight through until you 
see the elevators on your left side. Take the elevator to the first floor, get out and immediately 
turn left. Find the printer room of the department, look for a USB stick that was left there on the 
fridge and steal it.’ 
After entering the experiment room, participants were informed by the experimenter that 
they had to plan and commit two mock crimes before completing two RT computer tasks in the 
context of lie detection research. Participants then received the instructions for the first mock 
crime. After reading the assignment, participants were instructed to think about how exactly they 
would proceed in committing the mock crime. They were also instructed  to write down the most 
important steps of their plan
3
. After completing the first crime, participants returned to the 
laboratory, and received the instructions for the second crime. Once planning was completed and 
participants were about to leave the laboratory to execute the second crime, they were informed 
                                                          
2
 The actual name of one of the university professors was provided in the instructions.  
3
 On average, participants wrote down 4.64 steps (SD = 1.80). There were no significant differences between the two 
mock crimes and also no significant order effect, t’s < 1.59. Most participants repeated the most crucial details of the 
mock crime (e.g., ‘Take elevator to the first floor’) or general tactics on how to proceed (e.g., ‘Try not to look 
suspicious’). 
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that there was a slight change in the procedure: They first had to complete a computer task 
before executing the second crime. In fact, participants did not execute the second crime. They 
were debriefed after the computer task. Thus, all participants planned two crimes, but enacted 
only one.  
2.1.3. Stimuli 
For both tasks, the same four categories of crime-related questions were used, with 15 
different (positive formulated) questions in each category (see Table 1). The questions concerned 
both the enacted mock crime and the planned mock crime. In order to avoid the true answer 
always being ‘yes’, we also included control questions for both categories concerning mock 
crimes which they neither planned nor committed. 
- INSERT TABLE 1 ABOUT HERE - 
The questions were presented in Arial font in the center of a black 17-inch computer 
screen using Inquisit Software 3.0.1, which recorded RTs with millisecond accuracy (De Clercq 
et al., 2003). Reminder labels for the possible ‘yes’ and ‘no’ responses were presented left and 
right below the questions. 
2.1.4. RT measures: Relevant and irrelevant SRC tasks 
The questions were initially presented in white. After 700 milliseconds, the color of the 
questions changed to one of four different colors (purple or grey in the irrelevant SRC task, 
yellow or blue in the relevant SRC task)
4
. Within each task, questions were presented randomly 
intermixed. The inter-trial interval varied randomly between intervals of 500 ms, 700 ms, 900 
                                                          
4
 Different colors were used in the two tasks, in order to avoid transfer effects from one task to another. Within the 
tasks, the assignment of colors to responses was counterbalanced across participants. 
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ms, 1100 ms, and 1300 ms (M = 770 ms). In both tasks, participants gave left or right key presses 
(keys 4 and 6 on a standard AZERTY keyboard) with their right hand to indicate ‘yes’ or ‘no’ 
responses. The assignment of the keys was counterbalanced across participants. To ensure that 
the ‘yes’ and ‘no’ meaning of the keys was learned properly, we included catch trials in both 
tasks, in which participants only had to react to the words ‘Yes’ or ‘No’ presented centrally on 
the screen by pressing the corresponding key. To assess the degree to which participants 
processed the meaning of the questions, we included attention control questions. In these trials, 
the questions did not change to another color, but disappeared instead. Immediately thereafter, 
the question ‘What was the last question?’ appeared on the screen. Participants had to write 
down their answer, and continue with a key press. In total, each of the two tasks consisted of 135 
trials: 120 crime and control questions, 10 Yes/No catch trials, and 5 attention control questions.  
In the irrelevant SRC task, participants responded to the color of the stimuli. For 
example, they had to respond ‘yes’ to grey questions and ‘no’ to purple questions. This is an 
irrelevant SRC task, because it involves a manipulation of the compatibility between an 
irrelevant stimulus feature (i.e., the true answer to the question) and the meaning of the response 
(i.e., ‘yes’ or ‘no’). Hence, when participants are instructed to respond ‘yes’ to grey questions 
and ‘no’ to purple questions, compatible trials were trials in which true questions were presented 
in grey and false questions in purple. Incompatible trials were those in which true questions were 
presented in purple or false questions in grey.  
In the relevant SRC task, participants responded to the truth value of the stimuli. For 
example, they answered truthfully when the question was presented in yellow and untruthfully 
when the question was presented in blue. This is a relevant SRC task, because it involves a 
manipulation of the compatibility between a relevant stimulus feature (i.e., the true answer to the 
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question) and the meaning of the responses (i.e., ‘yes’ or ‘no’). Compatible trials were those in 
which participants answered truthfully (i.e., responded ‘yes’ to true questions and ‘no’ to false 
questions) while incompatible trials were those in which they lied (i.e., responded ‘yes’ to false 
questions and ‘no’ to true questions).  
The order of the two RT tasks was counterbalanced across participants: 14 participants 
first completed the relevant SRC tasks and 11 participants first completed the irrelevant SRC 
task. 
2.2. Results 
Mean error rates and RTs are shown in Figure 1. Both were analyzed with a 2 (Task: 
relevant vs. irrelevant SRC task) x 2 (Compatibility: compatible vs. incompatible trials) x 2 
(Enactment: enacted vs. intended crime) repeated measures ANOVA.
5
 For the RT analysis, trials 
with errors were discarded. To reduce the impact of outlying values, RTs more than 2.5 standard 
deviations from the mean per subject and task (Ratcliff, 1993) were removed from the RT 
analysis (2.75 % of all trials with correct responses). As a measure of effect size the standardized 
mean difference d was calculated. As a rule of thumb, Cohen (1988) proposed .20, .50 and .80 as 
thresholds for ‘small’, ‘moderate’ and ‘large’ effects.6 As we used a repeated measures design, 
we corrected d for intercorrelations (Cohen’s d for paired data; e.g., Dunlap et al., 1996; Morris 
& Deshon, 2002)
7
. 
- INSERT FIGURE 1 ABOUT HERE - 
                                                          
5
 Because there was no significant interaction of Question type (enacted/intended crime versus control crime) with 
Task and Compatibility, this factor was not included in the reported analyses. 
6
 For the main effects, a positive Cohen's d indicates an effect in the following directions: M incompatible trials > M 
compatible trials, M relevant SRC task > M irrelevant SRC task, M intended crime > M enacted crime. 
7
 We calculated the effect size d using the following formula: d = M1-M2/√SD1
2
+ SD2
2
-2*r12* SD1* SD2 
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2.2.1. Error rate  
Most importantly, the ANOVA on error percentage showed significant main effects of 
Task, F (1, 24) = 71.44, p < .001, d = 1.69, and Compatibility, F(1, 24) = 25.89, p < .001, d = 
1.02, and a significant interaction of Task x Compatibility, F(1, 24) = 28.19, p < .001, d = 1.06.  
A significant compatibility effect (less errors in compatible compared to incompatible trials) was 
observed in the relevant SRC task, t(24) = 5.39, p < .001, d = 1.08, but not in the irrelevant SRC 
task, t(24) = 1.06, p = .30, d = 0.21.  
Furthermore, we observed a main effect of Enactment, F(1, 24) = 6.40, p = .02, d = 0.51. 
The interaction of Task x Enactment, F(1, 24) = 11.48, p < .01, d = 0.68, indicated that 
participants made more errors in the intended crime condition compared to the enacted crime 
condition in the relevant SRC condition, t(24) = 3.06, p < .01, d = 0.61, but more errors in the 
enacted crime condition compared to the intended crime condition in the irrelevant SRC 
condition, t(24) = 2.50, p < .05, d = 0.50. There were no other significant interaction effects, F’s 
< 1.65. 
Follow-up analyses were conducted to investigate whether the compatibility effects were 
present in both the enacted and the intended crime condition. We performed a 2 (Task: relevant 
vs. irrelevant SRC task) x 2 (Compatibility: compatible vs. incompatible trials) repeated 
measures ANOVA’s for each condition of the Enactment manipulation. The ANOVA in the 
enacted crime condition showed significant main effects of Task, F(1, 24) = 27.50, p < .001, d = 
1.05, and Compatibility, F(1, 24) = 25.20, p < .001, d = 1.01, but most importantly, the predicted 
interaction of Task x Compatibility, F(1, 24) = 29.94, p < .001, d = 1.09. A significant 
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compatibility effect was found in the relevant SRC task, t(24) = 5.70, p < .001, d = 1.14, but not 
in the irrelevant SRC task, t(24) = 0.51, p = .62, d = 0.10.  
In the intended crime condition, the ANOVA showed significant main effects of Task, 
F(1, 24) = 67.96, p < .001, d = 1.65, and Compatibility, F(1, 24) = 6.94, p < .05, d = 0.53, and 
the crucial interaction of Task x Compatibility, F(1, 24) = 9.59, p < .01, d = 0.62. Again a 
significant compatibility effect was found in the relevant SRC task, t(24) = 2.89, p < .01, d = 
0.58, but not in the irrelevant SRC task, t(24) = 0.91, p = .32, d = 0.18.  
2.2.2 Reaction times 
The ANOVA on RTs showed significant main effects of Task, F(1, 24) = 115.94, p < 
.001, d = 2.15, and Compatibility, F(1, 24) = 61.02, p < .001, d = 1.56, and the crucial interaction 
of Task x Compatibility, F(1, 24) = 49.19, p < .001, d = 1.40. Furthermore, we found an effect of 
Enactment, F(1, 24) = 10.67, p < .01, d = 0.65, as well as interactions of Task x Enactment, F(1, 
24) = 5.47, p = .03, d = 0.46, and Compatibility x Enactment, F(1, 24) = 6.37, p = .02, d = 0.50. 
The significant three-way interaction of Task x Compatibility x Enactment, F(1, 24) = 4.99, p < 
.05, d = 0.45, together with an inspection of Figure 1, revealed a larger compatibility effect 
(shorter RTs in compatible compared to incompatible trials) in the intended crime condition 
compared to the enacted crime condition in the relevant SRC task, t(24) = 2.49, p < .05, d = 0.50, 
but not in the irrelevant SRC task, t < 1. 
To further explore the presence of the compatibility effect in both conditions of the 
Enactment manipulation, we performed separate 2 (Task: relevant vs. irrelevant SRC task) x 2 
(Compatibility: compatible vs. incompatible trials) repeated measures ANOVA’s. The ANOVA 
in the enacted crime condition showed significant main effects of Task, F(1, 24) = 126.66, p < 
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.001, d = 2.25, and Compatibility, F(1, 24) = 15.07, p < .01, d = 0.77, and the crucial interaction 
of Task x Compatibility, F(1, 24) = 12.41, p < .01, d = 0.70. A significant compatibility effect 
was found in the relevant SRC task, t(24) = 3.78, p < .01, d = 0.76, but not in the irrelevant SRC 
task, t(24) = 0.61, p = .55, d = 0.12.  
The ANOVA in the intended crime condition showed significant main effect of Task, F 
(1, 24) = 103.48, p < .001, d = 2.03, and Compatibility, F(1, 24) = 58.18, p < .001, d = 1.53, and 
the predicted interaction of Task x Compatibility, F(1, 24) = 50.63, p < .001, d = 1.42. Again a 
significant compatibility effect was found in the relevant SRC task, t(24) = 7.69, p < .001, d = 
1.54, but not in the irrelevant SRC task, t(24) = 1.30, p = .21, d = 0.27. 
2.2.3. Catch trials and attention control questions 
 Errors in catch trials were defined as ‘yes’ responses to the word ‘No’, and ‘no’ 
responses to the word ‘Yes’. There was no significant difference in the error rate to the Yes/No 
catch trials between the relevant (M = 8.00 %, SD = 17.80) and the irrelevant SRC task (M = 
2.40 %, SD = 5.92), t(24) = 1.48 p = .15, d = 0.30.  
Attention control question were regarded as incorrect if the written question differed 
semantically from the question that was presented on the screen. Small grammatical or syntactic 
differences were not considered as incorrect. There was a significantly higher error rate to the 
attention control questions in the irrelevant SRC task (M = 19.20 %, SD = 22.72), compared to 
the relevant SRC task (M = 4.80 %, SD = 10.46), t(24) = 3.52, p < .01, d = 0.70, suggesting that 
participants processed the content of the questions in the irrelevant SRC task less than in the 
relevant SRC task. 
2.2 Discussion 
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In line with Hypothesis 1, we found the predicted main effect of Compatibility. However, 
the significant interaction of Task and Compatibility and the follow-up tests revealed that the 
compatibility effect was significant only in the relevant SRC task and not in the irrelevant SRC 
task. Although we did expect to find a compatibility effect in the irrelevant SRC task, the results 
nevertheless supported Hypothesis 2: Greater compatibility effects were obtained in the relevant 
SRC task compared to the irrelevant task. The results of the attention control questions showed 
that participants made more errors when asked about the content of the last question in the 
irrelevant SRC task, compared to the relevant SRC task. Our data provided the first indication 
that compatibility effects may be smaller in irrelevant SRC tasks than in relevant SRC tasks 
because stimuli are processed less deeply in irrelevant compared to relevant SRC tasks. 
The pattern of results was similar in both crime conditions (the enacted and the intended 
crime), supporting Hypothesis 3 that also intended criminal behavior can be measured, albeit 
only with the relevant SRC task. The RT compatibility effect in the relevant SRC task was even 
bigger in the intended compared to the enacted crime condition. 
3. Experiment 2 
Experiment 2 was conducted for three reasons. First, it allowed us to test the robustness 
of the findings of the relevant SRC effects. Second, in contrast with our hypothesis, we did not 
find a significant compatibility effect in the irrelevant SRC task. The attention control questions 
revealed differences in the depth of processing of the stimuli. If the irrelevant SRC effect was 
indeed absent in Experiment 1 because participants did not process the meaning of the questions 
(and could therefore not determine the true answer to the question), then the magnitude of the 
compatibility effect should increase and perhaps mirror that of the relevant SRC effect when the 
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semantic meaning of the question becomes task relevant. Third, we wanted to replicate the 
findings regarding the merely intended crime. 
3.1. Method and participants 
The number and presentation of stimuli, categories and timing were identical to   
Experiment 1. However, we reformulated some of the questions, and immediately presented the 
questions in color. With the exception of these changes, the relevant SRC task was identical to 
the one of Experiment 1. In the irrelevant SRC task, participants now responded to a semantic 
feature of the questions. More specifically, they had to determine whether the questions involved 
a person or a room. For instance, they had to say ‘yes’ to questions involving a person (e.g., ‘Did 
you steal something from Bruno?’), and ‘no’ to questions involving a room (e.g., ‘Did you look 
for the printer room?’). Hence, compatible trials were trials in which true questions involved a 
person, and false questions involved a room. Incompatible trials were those in which true 
questions involved a room, and false questions involved a person. To make it more difficult for 
participants to use strategies to avoid processing the meaning of the stimuli (e.g., only processing 
the last word or the verb), we created sentences in which the position of the indicative word was 
not fixed, and the verb was not indicative of the correct response (of course within the 
possibilities of Dutch grammar). The assignment of the keys, semantic features, colors, and tasks 
was again counterbalanced across participants 
To obtain a sample of at least 20 participants, we invited 25 undergraduate students of 
Ghent University. Three participants canceled their appointment, and 22 students participated for 
a monetary reward. All provided written informed consent. One participant was excluded from 
further data-analyses because she exceeded the mean error rate per subject plus 2.5 standard 
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deviations (M = 8.27 %, SD = 7.92). The mean age of the remaining 21 participants was 20.47 
(SD = 1.12). Most participants (n = 16) were women. 
3.2. Results 
Mean error rates and RTs are shown in Figure 2. Both were analyzed with a 2 (Task: 
relevant vs. irrelevant SRC task) x 2 (Compatibility: compatible vs. incompatible trials) x 2 
(Enactment: enacted vs. intended crime) repeated measures ANOVA. For the RT analysis, trials 
with errors were discarded. RTs more than 2.5 standard deviations from the mean per subject and 
task were removed from the RT analysis (2.90 % of all trials with correct responses). 
- INSERT FIGURE 2 ABOUT HERE - 
3.2.1. Error rate 
The ANOVA on error percentage showed a significant main effect of Task, F(1, 20) = 
28.85, p < .001, d = 1.17, with a higher error rate in the relevant compared to the irrelevant SRC 
task, and a significant main effect of Compatibility, F(1, 20) = 4.38, p < .05, d = 0.46, with more 
errors in incompatible compared to compatible trials. The crucial interaction of Task x 
Compatibility was not significant, F(1, 20) = 2.57, p = .13, d = 0.35. Furthermore, we observed a 
main effect of Enactment, F(1, 20) = 6.72, p < .05, d = 0.57, with a higher error rate for the 
intended crime compared to the enacted crime. There were no other significant interaction 
effects, F’s < 2.20. 
As in Experiment 1, we performed a separate 2 (Task: relevant vs. irrelevant SRC task) x 
2 (Compatibility: compatible vs. incompatible trials) repeated measures ANOVA for each 
condition of the Enactment manipulation. The ANOVA in the enacted crime condition revealed a 
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main effect of Task, F (1, 20) = 20.73, p < .001, d = 0.99, with a higher error rate in the relevant 
compared to the irrelevant SRC task. The main effect of Compatibility was not significant, F(1, 
20) = 0.97, p = .34, d = 0.22, as well as the interaction of Task x Compatibility, F(1, 20) = 2.95, 
p = .10, d = 0.37.  
The ANOVA in the intended crime condition showed a significant main effect of Task, 
F(1, 20) = 20.98, p < .001, d = 1.00, with a higher error rate in the relevant compared to the 
irrelevant SRC task, and a significant main effect of Compatibility, F(1, 20) = 5.35, p < .05, d = 
0.50, with more errors in incompatible compared to compatible trials. The interaction of Task x 
Compatibility was not significant, F(1, 20) = 1.81, p = .19, d = 0.29. 
3.2.2. Reaction times 
The ANOVA on RTs showed significant main effects of Compatibility, F(1, 20) = 7.05, 
p < .05, d = 0.58, and Task, F(1, 24) = 58.87, p < .001, d = 1.67, and we observed the crucial 
interaction of Task x Compatibility, F(1, 20) = 6.23, p < .05, d = 0.54. This interaction was due 
to a significant compatibility effect in the relevant SRC task, t(20) = 2.96, p < .01, d = 0.64, but 
not in the irrelevant SRC task, t(20) = 0.55, p = .59, d = 0.12.
8
 Furthermore, we observed a 
significant interaction of Task x Enactment, F(1, 20) = 12.13, p < .01, d = 0.76, indicating longer 
RTs in the intended crime condition compared to the enacted crime condition in the relevant 
SRC condition, t(20) = 2.84, p < .05, d = 0.62, but longer RTs in the enacted crime condition 
compared to the intended crime condition in the irrelevant SRC condition, t(20) = 2.63, p < .05, 
                                                          
8
 It is known that large overall RT differences between two conditions can cause an artificial increase in difference 
measures. To make sure that the interaction of Task x Compatibility in both experiments was not due to the main 
effects of task (significantly longer RTs in the relevant SRC task compared to the irrelevant SRC task), we log-
transformed the mean RTs for each participant (Chapman et al., 1994). The Task x Compatibility x Enactment 
repeated measures ANOVA revealed a significant interaction of Task x Compatibility, F(1, 24) = 36.56, p < .001 in 
Experiment 1 and a marginally significant interaction of F(1, 20) = 4.14, p = .06 in Experiment 2. 
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d = 0.57. The main effect of Enactment and the other interaction effects were not significant, F’s 
< 1.79. 
Again, we performed a separate 2 (Task: relevant vs. irrelevant SRC task) x 2 
(Compatibility: compatible vs. incompatible trials) repeated measures ANOVA for each 
condition of the Enactment manipulation. The ANOVA in the enacted crime condition showed a 
significant main effect of Task, F (1, 20) = 47.60, p < .001, d = 1.51, with longer RTs in the 
relevant compared to the irrelevant SRC task, and a marginally significant main effect of 
Compatibility, F (1, 20) = 3.99, p = .06, d = 0.43, with longer RTs for incompatible compared to 
compatible trials. The interaction of Task x Compatibility was not significant, F(1, 20) = 1.87, p 
= .19, d = 0.30. Nevertheless, a tendency towards a significant compatibility effect was found in 
the relevant SRC task, t(20) = 1.86, p = .08, d = 0.40, but not in the irrelevant SRC task, t(20) = 
0.06, p = .95, d = 0.01.  
The ANOVA in the intended crime condition showed significant main effects of Task, F 
(1, 20) = 67.67, p < .001, d = 1.79, and Compatibility, F(1, 20) = 5.53, p < .05, d = 0.53, and a 
significant interaction of Task x Compatibility, F(1, 20) = 8.70, p < .01, d = 0.64. A significant 
compatibility effect was found in the relevant SRC task, t(20) = 2.92, p < .01, d = 0.64, but not in 
the irrelevant SRC task, t(20) = 1.42, p = .17, d = 0.31.  
3.2.3. Catch trials and attention control questions 
Errors were defined as in Experiment 1. There was no significant difference in the error 
rate to the Yes/No catch trials between the relevant (M = 9.52 %, SD = 15.26) and the irrelevant 
SRC task (M = 15.50 %, SD = 15.81), t(20) = 0.84, p = .41, d = 0.18.  
REACTION TIME MEASURES IN DECEPTION RESEARCH      19 
 
There was a significant difference in error rate to the attention control questions between 
the relevant (M = 6.00 %, SD = 13.47) and the irrelevant SRC task (M = 21.40 %, SD = 24.10), 
t(20) = 2.65, p < .05, d = 0.58, suggesting that participants processed the content of the questions 
in the irrelevant SRC task less than in the relevant SRC task. 
3.3. Discussion 
The key finding of Experiment 2 was that the task that manipulated relevant SRC again 
outperformed the task that manipulated irrelevant SRC. Although the interaction of Task and 
Compatibility was significant only in the RTs, the same trends were observed in the error data. 
The fact that the interaction was somewhat less evident in Experiment 2 than in Experiment 1 
might be due to the larger variance in Experiment 2 compared to Experiment 1, most likely 
because the irrelevant SRC task in Experiment 2 was more difficult. The stimuli were also 
somewhat different due to the changes that had to be made for the irrelevant SRC task. This 
might have led to slightly longer overall RTs in Experiment 2 in comparison with Experiment 1. 
A possible reason for not finding a compatibility effect in the irrelevant SRC task might 
be that, despite several precautions, participant nevertheless found strategies that enabled them to 
perform the irrelevant SRC task without processing the meaning of the entire question. The 
results of the attention control questions in Experiment 2 indeed indicated that participants 
processed the question content in the irrelevant SRC task less deeply than in the relevant SRC 
task. This idea suggests that differences between both tasks may disappear once the level of 
stimulus processing is similar. With this said however, we were not able to test this prediction 
because our measure to increase the level of processing in the irrelevant SRC task (i.e., use a 
semantic rather than non-semantic relevant feature) did not eliminate the task differences. 
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The results regarding the intended crime were replicated, with a trend towards the 
expected effect in the error data and a significant compatibility effect in the RTs. The higher 
error rate and longer RTs in the relevant compared to the irrelevant SRC task indicated that the 
relevant SRC task was more difficult than the irrelevant SRC task. 
4. General Discussion 
Following up on a suggestion made by Verschuere and De Houwer (2011), we 
investigated whether the structural properties of RT tasks determine how suitable these tasks are 
for capturing deception. We therefore compared a relevant with an irrelevant SRC task. Our first 
prediction was that a compatibility effect would arise in both tasks. Although the irrelevant SRC 
tasks did not reveal significant compatibility effects, our results indicated that robust group 
effects can be found with RT deception measures that are based on the manipulation of relevant 
SRC.  
The relevant SRC task that we used in our experiments is an adaptation of the 
‘Differentiation of Deception’ paradigm (Furedy et al., 1988; see also Spence et al., 2001). 
Developed as an experimental manipulation of truth telling and lying, the paradigm has mainly 
been used in fundamental research about the cognitive processes underlying lying, and provides 
reliable lie-truth differences (e.g., Debey et al. 2012; Farrow et al. 2010; Fullam et al. 2009; Hu 
et al., 2012a; Spence et al., 2001; Van Bockstaele et al. 2012; Verschuere et al. 2011, 2012). This 
relevant SRC task has, however, rarely been applied to discriminate between guilt and 
innocence. For that purpose, the relevant SRC task would have to be tested in the more realistic 
situation in which guilty participants would not comply with the ‘truth telling’ and ‘lying’ 
instructions, but would try to deceive the experimenter. Using a relevant SRC task identical to 
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the one we used, one would expect that the instruction that leads to less errors and faster RTs 
represents the actual truth for a given subject. To our knowledge, the only study that tested a 
variant of this task in an applied context is the case study by Spence et al. (2008). These authors 
rephrased the instructions of ‘truth telling’ vs. ‘lying’ to ‘admitting the crime’ vs. ‘denying the 
crime’. Greater RTs and stronger BOLD activity in ventrolateral prefrontal and anterior cingulate 
cortices in the 'admitting the crime' condition compared to the ‘denying the crime’ condition 
were taken as an indication of the examinee´s innocence. Ground truth was not known in this 
real life case, which is why this conclusion could not be verified. Moreover, it remains to be 
determined whether the same pattern could have been obtained in case the examinee was guilty. 
Testing the ‘Differentiation of Deception’ paradigm under more realistic situations also implies 
an investigation of its fakeability. Faking is a problem of almost all deception measures (e.g., 
Ben-Shakhar, (2011), but it had been argued that RTs in particular might be under voluntary 
control (e.g., Farwell & Donchin, 1991). Although research indicated that RTs are not as 
vulnerable to faking attempts as is often assumed (Seymour et al., 2000), providing participants 
with specific faking instructions did significantly decrease test accuracy (e.g., Hu et al., 2012c; 
Verschuere et al., 2009). The application of response deadlines to prevent strategic RT slowing 
has been proposed and the first algorithms to detect faking have been developed (Agosta et al., 
2011b). Nevertheless, much more research is needed to evaluate the circumstances under which 
RT tasks are fakeable and to compare their faking vulnerability with that of other methods. In 
sum, whereas it is premature to apply the ‘Differentiation of Deception’ paradigm for the applied 
purpose of lie detection, the medium to large effect sizes found with this relevant SRC task make 
it worthwhile to explore its applied potential. 
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The error rate and RT results in Experiment 1 supported our second hypothesis that RT 
tasks that manipulate relevant SRC produce bigger effects than RT tasks that manipulate 
irrelevant SRC. These findings are in line with a study of Field et al. (2011), who found that only 
a relevant SRC task and not an irrelevant SRC task produced significant compatibility effects in 
heavy drinkers. These authors speculated that the difference between the tasks could be 
attributed to depth of stimulus processing. An advantage of our study was that by implementing 
attention control trials, we were able to quantify and compare the degree of stimulus processing 
in both tasks. As revealed by the attention control trials, participants did indeed process the 
content of the questions less deeply in the irrelevant SRC task than in the relevant SRC task. 
When participants do not process the meaning, it is unlikely that they can determine the true 
answer to this question, and thus that there can be an effect of the compatibility between that true 
answer and the response that the participants are required to emit. To enhance stimulus 
processing in the irrelevant SRC task, we used semantic content instead of color as a critical 
response feature in Experiment 2. Nevertheless, there was again a substantial compatibility effect 
in the relevant SRC task (at least in the RTs) and no significant compatibility effect in the 
irrelevant SRC task. The attention control questions again indicated a shallower processing of the 
content in the irrelevant SRC task than in the relevant SRC task. It seems reasonable to conclude 
that the fact that participants did not process the meaning of the questions and therefore did not 
determine the correct answer to the question, led to the absence of a compatibility effect in the 
irrelevant SRC task. Without the processing of the crucial incompatibility-related stimulus 
feature, irrelevant SRC effects may be unlikely to emerge.  
There may be other reasons why the irrelevant SRC task in the current study produced 
smaller compatibility effects than the relevant SRC task. One of the key features of irrelevant 
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SRC tasks is that they are, in general, less controlled than relevant SRC tasks. Participants might 
come up with different strategies to recode responses or task instructions to avoid processing the 
incompatibility-related feature. Although results of our Yes/No catch trials suggest that we 
successfully prevented participants from recoding the meaning of the response buttons in the 
irrelevant task (e.g., ‘left’ and ‘right’ or ‘person’ and ‘room’ instead of ‘yes’ and ‘no’), we did 
not control for other strategies. Developing an irrelevant SRC task that forces participants to 
process the content to an extent comparable to the relevant SRC task would help to clarify 
whether such a task would produce comparable compatibility effects, or whether differences 
would still remain. Although our results indicate that developing such a task is challenging, the 
use of less complex stimuli to make it more difficult for participants to ignore incompatibility-
related feature might be a first step. Moreover, additional means could be implemented to 
prevent participants from ignoring the content (e.g., include trials on which the semantic content 
of the stimuli is task relevant, similar to the case in the Identification Extrinsic Affective Simon 
Task; ID-EAST; De Houwer & De Bruycker, 2007). In sum, although we cannot exclude the 
possibility that some optimal version of an irrelevant SRC task would be suitable for capturing 
deception, perhaps even to the same extent than relevant SRC tasks, our studies clearly 
demonstrate the difficulties in constructing effective irrelevant SRC tasks and document the 
reasons underlying these difficulties (e.g., the fact that it is difficult to ensure that meaning is 
processed). More generally, our research reveals that structural properties of RT task are relevant 
for the effectiveness of these tasks in capturing deception.  
With regard to our third hypothesis, relevant SRC tasks, but not irrelevant SRC tasks, 
seem to be able to measure intended criminal behavior to the same degree as deception about an 
enacted mock crime - as indicated by the error rate and RTs in Experiment 1 and the RTs in 
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Experiment 2. This finding is in line with previous research on intended criminal behavior 
(Clemens et al., 2011; Meijer et al., 2010; Meixner & Rosenfeld, 2011; Vrij et al., 2011). This 
also brings about the challenge for future research to examine whether deception tasks in general 
and RT-based deception task in particular can differentiate between individuals with actual 
criminal intentions and those who are only fantasizing about a crime (Agosta et al., 2011a).  
As we mentioned above, a limitation of our study is that we did not control for other 
strategies that participants might have used to avoid processing the incompatibility-related 
feature. Another limitation of our study is that our irrelevant SRC task might have been 
underpowered, because compatibility effects in irrelevant SRC tasks are known to be smaller 
than compatibility effects in relevant SRC tasks. However, considering the large effect sizes that 
are needed in the context of deception detection in order to enable sufficiently precise individual 
classification, this would not invalidate our conclusion that irrelevant SRC tasks are less suited 
than relevant SRC tasks in the deception context. A limitation of our mock crime design is that 
the intended crime was always closer in time to the RT tasks than the enacted one. This 
complicates a comparison of effects for the two types of crime. Finally, it may be worthwhile to 
mention that although Verschuere and De Houwer (2011) proposed a crucial role of the 
manipulation of SRC in order to obtain robust RT effects, they did not exclude the possibility 
that paradigms without SRC manipulation can sometimes also produce significant RT effects. 
For instance, Rosenfeld and Labkovsky (2010) found significant RT differences in the Complex 
Trial Protocol (CTP; Rosenfeld et al., 2008), a paradigm without any obvious manipulation of 
SRC (see also Hu et al., 2012b; Labkovsky and Rosenfeld, 2012). The main dependent variable 
measured in this paradigm is an event-related potential (i.e., the P300) known to be evoked by 
infrequently presented meaningful stimuli (e.g., crime-related information) within more 
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frequently presented irrelevant stimuli. This so-called oddball effect might also lead to a RT 
slowing for personally relevant stimuli. However, in agreement with Verschuere and De Houwer 
(2011), we would hypothesize that the RT effects in such paradigms will not be as large and 
robust as the effects of relevant SRC tasks and therefore less suited for deception detection 
purposes. 
To sum up, the results of the our experiments confirm that robust compatibility effects 
can be found with RT deception measures that are based on the manipulation of relevant SRC, 
for both executed as well as merely intended crimes. In line with the idea that structural 
properties of RT task need to be considered when designing RT measures of deception, the 
irrelevant SRC tasks did not measure deception. The difference between the relevant and the 
irrelevant SRC task seems to be related to the fact that participants processed the stimuli to a 
lesser degree during the irrelevant SRC tasks than during the relevant SRC tasks. Future research 
may try to develop an irrelevant SRC task that ensures processing of the crucial incompatibility-
related feature. More promising perhaps, future research is needed to exploit the applied 
potential of the relevant SRC task.   
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Table 1 
Trial types for the irrelevant and relevant SRC task. The examples listed correspond to the 
condition in which participants are asked to answer Yes to grey questions and No to purple 
questions (irrelevant SRC task) or to answer truthfully when the question is presented in yellow 
and lie when the question is presented in blue (relevant SRC task). 
 
Trial types  Irrelevant SRC task  Relevant SRC task 
N 
Question 
type 
Example  Color 
Correct 
Response 
Compatibility  Color 
Correct 
Response 
Compatibility 
15 
Enacted 
crime 
Did you steal a 
CD-ROM from 
Bruno? 
 Grey Yes Compatible  Yellow Yes Compatible 
15  Purple No Incompatible  Blue No Incompatible 
15 
Control 
crime 
Did you steal a 
laptop from 
Agnes? 
 Grey Yes Incompatible  Yellow No Compatible 
15  Purple No Compatible  Blue Yes Incompatible 
15 
Intended 
crime 
Will you steal 
an USB stick 
from Ernst? 
 Grey Yes Compatible  Yellow Yes Compatible 
15  Purple No Incompatible  Blue No Incompatible 
15 Intended 
control 
crime 
Will you steal 
car keys from 
Geert? 
 Grey Yes Incompatible  Yellow No Compatible 
15  Purple No Compatible  Blue Yes Incompatible 
Note. N = number of trials 
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 Figure.1. Mean error percentage (Panel A) and reaction times (Panel B) in Experiment 1, with 
standard error of the mean, for compatible and incompatible trials in the relevant and irrelevant 
SRC task, for both the enacted and the intended crime conditions. 
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Figure.2. Mean error percentage (Panel A) and reaction times (Panel B) in Experiment 2, with 
standard error of the mean, for compatible and incompatible trials in the relevant and irrelevant 
SRC task, for both the enacted and the intended crime conditions. 
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